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Abstract 
Objective: Suicide is a major public health problem in China, particularly in rural areas. This study aimed to examine the rate  and 
the risk factors for suicide in a rural area of China. Methods: The mortality data of two counties in Shandong Province from January 
1st, 2004 to December 31st 2005 were used. Death information was collected via face-to-face interview with informant(s). 
Psychological autopsy was conducted on 137 completed suicides and 137 matched controls died from other illnesses. Chi-
square/Fisher exact and multiple logistic regression were used for bivariate analyses and predictor analyses, respectively. Results: 
The suicide rate was 20.90 per 100,000 persons per year with almost equal rates of males and females. Among those with the age over 
40 years old, the suicide rate in males was significantly higher than that in females. The peak of suicide fell in the age group of 70-79 
years for males and the age group of ≥ 80 years for females. The most commonly used method for suicide was pesticide ingestion 
(76.7%). Poor interpersonal relationship (OR=12.79), childhood adversities (OR=7.26), a history of mental illness (OR=5.95), adverse 
life event(s) within 1 year prior to death (OR=3.19), and unstable extravert personality traits (OR=6.12) were independent risk factors 
for suicide. Male gender positively interacted with majority of these risk factors, especially with a history of mental illness 
(OR=17.89). Advanced age positively interacted with all independent risk factors, with a history of mental illness having the largest 
OR of 1.51 as every 10 year of age advancement. In bivariate analyses, a history of previous suicide attempt (OR=13.06), a family 
history of suicide (OR=7.08), and unstable introvert personality trait (OR=1.83) were also associated with increased risk for suicide; 
and stable extravert personality trait (OR=0.21) was associated with decreased risk for suicide. Conclusions: In this rural population 
of mainland China, the risk for suicide was almost equal in both males and females with the elderly having the highest risk. The 
positive interactions of advanced age and male gender with independent risk factors suggest that suicide prevention strategies 
targeting specific groups with different risk factors are essential. 
Key words  
Suicide; Risk factor; Rural China; Case-control study; Psychological autopsy 
Suicide has long been recognized as a major public health problem worldwide[1]. The prevalence of suicide 
worldwide was estimated around 16.7 per 100,000 persons per year and suicide was the 14th-leading cause of 
death[1]. In China, suicide rates were estimated from 6.5 per 100,000 persons per year to 27.1 per 100,000 persons 
per year[2,3] and suicide was the 5th leading cause of death in 1995～1999. Suicide not only causes loss of 
productivity, but also causes un-calculable impact on family and society in general[1]. 
The impact of suicide has led governments from developed and developing countries, local and international 
organizations like the World Health Organization (WHO) to support studies on the prevalence of and risk factors 
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for suicide and suicidal behaviors[4-24]. Among the risk factors, young and old age, low socioeconomic status, 
substance use, previous suicide attempt, and adverse life events prior to suicide appeared to be universal in both 
developed and developing countries[1,25]. However, some risk factors for suicide appeared to be unique to different 
countries and different cultures. For example, male has been documented as a risk factor for suicide across all ages 
in developed countries and some developing countries[1,25], but in China, a higher suicide rate of women than men 
has been reported[3]. In India, the rate for suicide was nearly equal to men and women[23-24]. Similarly, being 
unmarried has also been identified as a risk factor for suicide in the majority of previous studies[1,16-19,26-31]. 
However, in India, Pakistan, and Iran, majority of suicide victims were married and being married was even a risk 
factor for suicide, especially in women[21-23]. History of mental illness has also been reported as a robust risk factor 
for suicide in developed counties[1,25], but in China, more than 47% suicide victims did not have a psychiatric 
diagnosis at the time of death[4,32-34]. In addition to these national-level differences, people living in the same 
country also had different risks for suicide because of their differences in religion, ethnicity, or geographic 
locations[1,25]. 
In a landmark study of China, Phillips and colleagues found that the suicide rate of rural residents was 3 times 
higher than that of urban residents[3]. Higher rates of suicide in rural areas have also been reported in other 
developing countries[25]. In China, more than a half of its population lives in rural areas so that strategies targeting 
rural residents should be the key elements for suicide prevention. So far, risk factors associated with suicide in 
China have been investigated at national level in general population4 and young rural residents[6,33-34], and 
provincial level[36]. However, none have focused on suicide and its correlates specifically among the rural residents 
at all ages.  
To better understand the prevalence of and the risk factors for suicide in rural residents, we conducted a matched 
case-control study to identify the characteristics and causes of suicide in rural areas. Since there are many 
differences between Chinese urban and rural residents in job, income, retirement, health insurance, and housing, 
specific information on risk factors of suicide in rural residents will be useful for local governments and health 
professionals to implement proper plan for suicide prevention. 
1 Methods  
1.1 Subjects  The mortality data of rural residents in Hekou District and Lijin County of Shandong Province were 
obtained from local police stations every 3 months from January 1st 2004 to December 31st 2005. Those who 
resided in the urban areas of Hekou District and Lijin County were excluded. As previously reported[4], China 
doesn’t have a standardized reporting system for suicide and other causes of death so that it is very difficult to 
estimate the prevalence of suicide and risk factors for suicide. However, in mainland China, all deaths have to be 
reported to a local police station in order to receive the permission for burial ceremony. Collecting death 
information from local police stations in these two counties would capture all deaths during the studied period.  
Since suicide is regarded as “disgraceful” by a lot of families and society overall in China, those who dies from 
suicide at home might not be reported as suicide. To minimize such underreporting potential, we identified suicide 
victims through reviewing medical records, interviewing informants, and/or officials in townships or villages 
where the deceased resided. 
1.2 Procedures  After receiving mortality data every 3 months, the date of death was first identified. For those who 
died a minimum of one month earlier, an interview with an informant(s) of the deceased was considered. For those 
who died within a month, an interview with an informant(s) would be considered in the next round of interview. 
The actual interview with informant(s) occurred between 2 and 6 months after death. 
After a death case was received, a 2-person team of trained researchers visited the deceased family to explain the 
purpose of the study. An informed consent form approved by the Weifang Medical University Ethic Committee 
was signed by at least one first-degree relative before any study procedure began. For those without a relative, a 
consent form was obtained from a caregiver who had the best knowledge of the deceased.  After the consent was 
obtained, the research team would work with informant(s) to fill out First Interview Form. The First Interview 
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Form included demographics, social background, medical and psychiatric history prior to death, and the cause of 
death. The cause of death was determined with the definition of the ICD-10. If there was a doubt about accuracy of 
the reported cause of death, the two interviewers would ask more information about events surrounding the death. 
The final decision about the cause of death was in accordance with consensus opinion of the two interviewers. 
Input from local officials was also obtained in difficult cases, especially in those who appeared died from suicide, 
but death certificate stated from other cause(s). Since all officials at village level are familiar with their residents, 
their inputs are critical to determine cause of death. 
After a suicide victim was identified, a control subject who died from non-suicidal cause(s) during the same 
study period in the same village or nearby villages was matched to the suicide victim by gender, age, and 
occupation. The age difference between a suicide and his/her control should not be more than 2 years. 
Psychological autopsy on suicide victims and their controls was conducted during a second round interview with 
their informants by using a Second Interview Form. The psychological autopsy was only completed on those who 
had minimal 2 informants with one at first level and the other at the second level. The first-level informants were 
spouse, children, or siblings who lived with the deceased. The second-level informants were close friend(s), 
neighbor(s) or siblings who did not live with the deceased. A third informant was interviewed if the information 
collected from the first-two informants was inconsistent or contradictory. If only two informants were available, 
the information from the one with a closer relationship with the deceased was used for analysis.  
The informants were identified based on the information collected in the First Interview Form. After explaining 
the risk and benefit from the participation of the study, an informed consent form was obtained from the 
informants who would participate in the psychological autopsy of their deceased relative before the second round 
interview. The informants were informed that they could withdraw from the study any time during the second 
round interview. 
1.3 Measures  Death information including the date, time, and location, and the cause of death or the mode of 
suicide was obtained during the first-and second-round interviews. Selection of potential risk factors of suicide for 
the present study was based on the protocol of SUPRE-MISS of the WHO (Suicide Prevention-Multisite 
Intervention Study on Suicidal  Behaviors)(http//www.who.int/mental_health/prevention/  suicide/supresuicideprev- 
ent/en/) and the results of other studies on suicide. 
1.3.1 Sociodemographic characteristics  Name, gender, age, education level, occupation, marital status, household 
size, average individual income in a family per year, and family responsibility were collected for all participants. 
The education was classified as illiterate (<3 year education), elementary education (>3 year education but <7 year 
education), and middle or higher education (≥7 year education with middle school graduate certificate). Marital 
status included single, married/re-married, divorced, or widowed. The sizes of household were 3 groups, ≤2 
people, 3-5 people, or≥5 people. The annual family income was divided into two groups:≤3,000 Chinese yuan 
(RMB) or >3,000 Chinese yuan. Family support, responsibility, and living arrangement 3 months prior to death 
were also collected. 
1.3.2 Psychological factors  1) Poor interpersonal relationship included relationship problem with spouse, other 
family members or colleagues 3 months prior to death; 2) Adverse life event(s) within one year prior to death 
included: (1) loss of property, family members, relatives, friends, job, education, or other major loss; (2) other 
potential stressors like dissatisfaction with job or education, financial difficulties, burden of medical disease(s), 
burden from offspring, or verbally threatened/insults by other; and 3) Childhood (<12 years old) adversities like 
the death of parent(s), separation/divorce of parents, or abuse/neglect. 
1.3.3 Psychiatric Factors  The information on psychiatric disorders was based on medical records of the deceased 
when they were alive. Although non-research Chinese psychiatrists did not often use DSM-IV to diagnose 
psychiatric disorders, major psychiatric disorders like major depressive disorder, schizophrenia, conversion 
disorder, bipolar disorder, and anxiety disorders were commonly documented in those who sought psychiatric care 
prior to death. 
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1.3.4 Personality traits  Since unplanned and “impulsive” suicide was common in China[37] and proxy (informant)-
based personality assessments were reliable[38-39],variables related to personality traits were also collected in the 
second-round interview with the Chinese version of E and N domains from the 88-items of Eysenck’s personality 
questionnaire (EPQ). Using these two domains, we defined four quadrants of personality traits, i.e., stable 
extraverts, unstable extraverts, stable introverts, and unstable introverts. Some questions of E 
(extraversion/introversion) and N (neuroticism/stability) domains measuring personal feeling/experience could not 
be answered by informants so that they were deleted in the final form. 
1.3.5 Behavioral factors  The behavior and life style factors included alcohol consumption and cigarette smoking. 
The commonly used illegal drugs in western cultures were not considered because people resided the rural areas 
like Lijin County and Hekou district rarely heard about these drugs. Alcohol consumption was divided into never, 
occasionally, and often groups. For those who never drank alcohol was defined as “never”; those who drank less 
than 3 times a week with any amount were defined as “occasionally”. Those who drank more than 3 times a week 
with at least 50 ml each time lasting more 6 months were defined as “often”. For those who had previous history of 
alcohol consumption but abstained for 1 year or more was also considered as “never.” In mainland China, the 
alcohol concentration of liquor can range from 32% to 63%. For beer, the alcohol concentration can be as low as 
3%. It is difficult to use drink(s) to measure quantity of alcohol use. Therefore, we used frequency and volume to 
define the severity of drinking.  Smoking statuses were divided into smoking and non-smoking. Smoking was 
defined as who smoked ≥half pack (≥10 cigarettes) per day for ≥6 months. For those who smoke less than half 
pack per day or <6 month was considered as non-smoking as well as those who met the criteria for smoking before, 
but quitted smoking for ≥1 year. 
1.3.6 Training of Interviewers  All interviewers were public health professionals in the Bureau of Public 
Prevention and Vaccination of Lijing county and Hekou district and their affiliated local stations. The training took 
place as a group for 2 weeks to go through all questions in both forms, followed by live practice with a 2-person 
team on informants of the deceased. The inter-rater reliability of personality assessment was 0.85 to 0.92 based on 
the results of all interviewers after training. A 3-day midterm training was carried out for all interviewers at the end 
of 2004. The principal investigator oversaw the quality of data collected by each team. If the principal investigator 
had question or doubt about the accuracy of the data collected by a team, a different team would be sent to re-
interview the informants. If a team repeatedly presented inaccuracy data, their participation of the study would be 
ended. 
1.3.7 Statistical Analysis  Descriptive analysis was used for the prevalence of suicide and overall death rate, and 
demographic variables. Standardized death rate during the study period was calculated based on the 2000 
Shandong Province census data of the subgroup living in rural areas and at the same age strata. Bivariate analyses 
between the suicide victims and the controls were performed to provide a comparison with prior studies using this 
analysis and to screen candidate variables for multiple logistic regression analysis. Chi-square test was used for 
categorical data. For any cell with a number of < 5, Fisher’ exact test would be applied. Odds ratio (OR) was used 
for risk estimate with 95% confidence interval (CI) to reflect the magnitude of differences. Continuous variables 
like years of education and family sizes were divided into categories as protocol-defined before OR and 95% CI 
confidence interval were estimated. Given the exploratory nature of the study, statistical significance was set at α = 
0.05, two-tailed without adjustment for multiple comparisons.  
A conditional logistic regression among variables was used to study independent predictors for suicide by 
backward procedure. Adjusted odds ratios and 95% confidence intervals derived from conditional multivariate 
logistic regression indicates the strength of the association between completed suicide and risk factors. Candidate 
variables were selected based on the significant level of P < 0.05 in bivariate analyses. All variables entered the 
model were categorical variables. Variables of any adverse life event, mental illness, poor interpersonal 
relationship, history of previous suicide attempt, family history of suicide, history of childhood adversities, 
tobacco use, and annual family income were categorized into two groups “yes” (code 1) and “no”(code 0). 
Educational level, average family size, and alcohol use were ordinal variables (code 1, 2, 3). Personality traits, 
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living condition, and marital status were categorized into dummy variables (0 0 1, 0 1 0, 1 0 0). The SPSS17.0 
software was used for logistic regression analyses.   
The interaction of age and gender with independent risk factors in the suicide group was further analyzed with 
logistic regression. Seven age groups of 10~, 20~, 30~, 40~, 50~, 60~, 70~ were divided. The risk of 10~ group 
was used as a reference. For gender, female was used for comparison. For personality traits, unstable introvert was 
used as a comparison group. 
2 Results 
2.1 Rates of Death and Suicide  Of 842,292 subjects investigated during the 2-year period (average 421,146 
persons per year), 423,784 were males and 418,508 were females. Of the 5041 deaths from various causes, 176 
died from suicide (Figure 1). The overall death rate was 0.60%, which was close to the standardized death rate of 
0.54% in people living in rural areas of Shandong Province during the same period. The cumulative suicide 
incidence rate was 20.90 per 100,000 persons per year. The suicide was the sixth leading cause of death. 
 
 
 
2.2 Characteristics of Suicide Victims  Of the 176 suicide deaths, 93 were males and 83 were females, with their 
annual suicide rate of 21.95 and 19.83 per 100,000 persons, respectively. Male to female ratio was 1.12. The 
standardized death ratio of male to female in the same period was 1.11. There were no significant differences 
between male and female in overall suicide rates and the suicide rates from 20 to 39 years old group. However, 
from the age of 40 years old onward, the suicide rates of male were significantly higher than those of female with 
an overall OR of 1.47 (95% CI 1.02 - 2.11). The age of suicide victims ranged from 10 to 87 years old (mean±SD 
=55.61±17.36). The peak of suicide fell in the age group of 70～79 years for males with a rate of 109.58 per 
100,000 persons per year and the age group of ≥80 years for females with a rate of 137.15 per 100,000 persons 
per year. Overall, the suicide rate increased with age increases (P=0.00, Table 1). 
 
 
 
 
Population 842292/year 
Death due to all causes 
5041
Other reasons 4865 Suicide 176 
137 included 39 excluded 
137 of age, gender, and occup-
ation controlled subjects  
Retrospective investigation of suicide 
Figure 1  Case control study of the risk factors related to death of suicide 
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Table 1  Suicide Rates of Male vs. Female in Different Age Strata of Rural Residents in Lijin County and Hekou District of 
Mainland China from Year of 2004 to Year of 2005 
Age Male Female Total 
 Observed(N) Suicide(N) Rate* Observed(N) Suicide(N) Rate* Observed(N) Suicide(N) Rate*
0～ 48124 0 — 44805 0 — 92929 0 — 
10～ 65696 4 6.09 61885 3 4.85 127581 7 5.49 
20～ 44785 3 6.70 45688 7 15.32 90473 10 11.05 
30～ 91580 11 12.01 91283 16 17.53 182863 27 14.77 
40～ 58970 18 30.52 57508 9 15.65 116478 27 23.18 
50～ 61710 21 34.03 60312 16 26.53 122022 37 30.32 
60～ 31176 14 44.91 31302 9 28.75 62478 23 36.81 
70～ 17339 19 109.58 19892 15 75.41 37231 34 91.32 
80～ 4404 3 68.12 5833 8 137.15 10237 11 107.45 
total 423784 93 21.95 418508 83 19.83 842292 176 20.90 
Notes: *Per 100,000 persons 
In terms of occupation, there were 124 farmers, 6 factory workers, 2 truck drivers, 2 students, 1 school teacher, 1 
businessman, and 1 health professional. Eighty-seven (49.43%) were illiterate, which was higher than that (16.42%) 
of the general population in  China(//www.stats.gov.cn/tjgb/rkpcgb/qgrkpcgb/t20060316_402310923.htm) (P=0.00).  
The methods of suicides were ingestion of pesticide (n=135), hanging (n=25), drowning (n=10), jumping from 
building 3, cutting (n=2), and overdose on sedatives (n=1). Of 176 cases, 103 had medical illnesses; and 45 had 
psychiatric disorders. 
2.3 Comparison between suicide victims and controls  Of the 176 suicide victims, 137 were compared with 
matched controls (Figure 1) and the rest (n=39) were excluded because no level I informant(s) was available. 
Among those who were excluded, 22 were males and 17 were females with age from 10 years old to over 80 years 
old. There was no significant difference in age, age distribution, gender, medical illness, psychiatric disorders, and 
other sociodemographics between those were excluded and those were included in the analysis.  
The causes of death for the matched controls were malignant tumor (n=52), cardiovascular and cerebrovascular 
diseases (n=34), respiratory diseases (n=19), traffic accident (n=14), other medical illnesses (n=18). Of the 83 
suicide victims who had concomitant diseases, 38 had a mental illness; 13 had a cardiovascular and 
cerebrovascular disease(s); 10 had a respiratory disease(s); 5 had tumor/cancer; and 17 had other illnesses. 
The informants for suicide victims and controls were similar. Among the level I informants, spouses were 32% 
versus 26%, parents 7% versus 12%, and offspring 61% versus 62% for suicide victims and controls, respectively. 
As shown in Table 2, two groups were fairly matched with no significant differences between the two groups in 
age, gender, educational level, and occupation. 
Table 2  Distribution of Age, Gender, Educational Level, and Occupation of Suicide Victims and Their Controls 
 Case Control 
 N           %        N % 
Total  137 100 137 100 
Age (Years)     
10～ 5 3.65 4 2.92 
20～ 4 2.92 5 3.65 
30～ 19 13.87 18 13.14 
40～ 23 16.79 24 17.52 
50～ 26 18.98 27 19.71 
60～ 19 13.87 18 13.14 
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（续表 2） 
70～ 34 24.82 34 24.82 
80～ 7 5.11 7 5.11 
Gender     
Male 71 51.82 71 51.82 
Female 66 48.18 66 48.18 
Educational Level     
Illiterate (<3 year) 67 48..91 58 42.34 
Elementary (3-7 years) 38 27.24 34 24.82 
Middle or higher (≥7 years) 32 23.36 45 32.85 
Occupation     
Farmer 124 90.51 124 90.51 
Non-Farmer 13 9.49 13 9.49 
 
As shown in Table 3, among all variables, a history of major depressive disorder was significantly associated 
increased risk for suicide with the largest OR of 14.34 (95% CI 3.41to 126.87), followed by a previous history of 
suicide attempt(s) with an OR of 13.06 (95% CI 1.73 to 272.67), any interpersonal relationship problem with an 
OR of 10.86 (95% 5.93 to 20.04), a history of any mental illness with an OR of 10.13 (95% CI 3.76 to 33.94), a 
family history of suicide attempts with an OR of 7.08 (95% CI 1.55 to 65.46), any childhood adversities with an 
OR of 4.56 (95% CI 1.84 to 12.82), unstable extravert of personality trait with an OR of 3.23 (95% CI 1.69 to 6.24), 
and any adverse/negative life events within 1 year prior to death with an OR of 2.38 (95% CI 1.40 to 4.03). Among 
the specified adverse life events, dissatisfaction with job or education had the largest OR of 7.08 (1.55 to 65.46), 
followed by the loss of relative or friend with an OR of 5.31 (95% CI 1.10 to 50.56), and financial difficulty with 
an OR of 1.95 (95% CI 1.08 to 3.55). In addition, unstable introvert personality trait was also significantly 
associated increased risk for suicide with an OR of 1.83 (95% CI 1.04 to 3.21) as well as family size of > 5 people 
with an OR of 2.36 (95% CI 1.13 to 4.98).  Significantly more people in the suicide victims (n=29) had two or 
more adverse life events than the controls (n=2) (P = 0.00). 
In contrast, stable extravert of personality trait was significantly associated with decreased risk for suicide with 
an OR of 0.21 (95% CI 0.12 to 0.37) as well as family size of 3-5 people with an OR of 0.60 (95% CI 0.36 to 0.98). 
There was no significantly difference between the suicide victims and the controls in level of education, living 
conditions, annual family income, marital statues, alcohol use, and tobacco use (Table 3). 
Table 3  Bivariate Analyses of Risk factors Associated with Suicide Between Suicide Victims and Controls 
Variable 
Case group control group χ2 P OR (95% CI) 
N % N % 
Adverse life events within 1 year prior to death 
Any adverse life event  96 70.07 68 49.64 11.91 0.00 2.38(1.40-4.03) 
Financial difficulty  43 31.39 26 18.98 5.58 0.02 1.95(1.08-3.55) 
Burden of medical disease(s) 20 14.60 31 22.63 2.92 0.09 0.58(0.30-1.13) 
Burden from offspring 13 9.49 7 5.11 1.94 0.16 1.95(0.70-5.60) 
Loss of relative or friend 10 7.30 2 1.46 5.58 0.02* 5.31(1.10-50.56) 
Loss of property 4 2.92 1 0.73 1.83 0.18* 4.09(0.40-202.88) 
Dissatisfaction to job or education 13 9.49 2 1.46 8.53 0.00* 7.08(1.55-65.46) 
Verbally threatened by other 13 9.49 0 0.00 13.65 0.00* ─── 
Other adverse events  19 13.87 2 1.46 13.61 0.00* 10.02(2.33-89.89) 
History of mental illness        
Any mental illness 38 27.74 5 3.65 29.93 0.00 10.13(3.76-33.94) 
Schizophrenia            12 8.76 2 1.46 7.53 0.01* 6.48(1.39-60.41) 
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Major depressive disorder 24 17.52 2 1.46 20.57 0.00* 14.34(3.41-126.87) 
Other psychiatric disorder 2 1.46 1 0.73 0.34 0.56* 2.01(0.10-119.73) 
Poor interpersonal relationship        
Any interpersonal problem 97 70.80 25 18.25 76.60 0.00 10.86(5.93-20.04) 
Problem with spouse 48 35.04 18 13.14 17.96 0.00 3.57(1.87-6.86) 
Problem with other family member 40 29.20 7 5.07 27.97 0.00 7.66(3.12-19.63) 
Problem with colleagues  9 6.57 0 0.00 9.31 0.00* ─── 
History of previous suicide attempt 12 8.76 1 0.73 9.77 0.00* 13.06(1.73-272.67) 
Low level of education (< 7 year) 105 76.64 92 67.15 3.05 0.08 1.60(0.91-2.84) 
Family history of suicide  13 9.49 2 1.5 8.53 0.00* 7.08(1.55-65.46) 
Childhood adversities 
Any childhood adversities  27 19.71 7 5.11 13.38 0.00 4.56(1.84-12.82) 
Death of a parent 11 8.03 4 2.92 3.46 0.06* 2.90(0.83-2.90) 
Neglect  7 5.11 1 0.73 4.64 0.03* 7.32(0.92-332.42 
Physical abuse 6 4.38 1 0.73 3.67 0.06* 6.23(0.74-288.58) 
Separation/divorce of parents 3 0.73 0 0.73 3.03 0.08* ─── 
Personality Traits 
Unstable extravert 45 32.85 18 13.14 15.03 0.00 3.23(1.69-6.24) 
Unstable introvert 49 35.77 32 23.36 5.07 0.02 1.83(1.04-3.21) 
Stable extravert 34 24.82 83 60.58 35.81 0.00 0.21(0.12-0.37) 
Stable introvert 9 6.57 4 2.92 2.02 0.16* 2.34(0.63-10.62) 
Living condition 3 months prior to death 
Lived alone 68 49.64 61 44.53 0.72 0.40 1.23(0.74-2.03) 
Living with spouse 18 13.14 24 17.52 1.01 0.31 0.71(0.35-1.45) 
Living with offspring 39 28.47 46 33.58 0.84 0.36 0.79(0.46-1.36) 
Living with parent 9 6.57 5 3.65 1.20 0.27 1.86(0.54-7.23) 
Living with others 3 2.19 1 0.73 1.01 0.31* 3.04(0.24-161.00) 
Average Annual income / family member         
Low family income ≤ 3000 RMB 47 34.31 52 37.96 0.40 0.53 0.85(0.51-1.44) 
High family income > 3000 RMB 90 65.69 85 62.04 0.40 0.53 1.17(0.69- .98) 
Family size        
≤ 2 people 40 29.20 38 27.74 0.07 0.79 1.07(0.61-1.88) 
3 – 5 people 68 49.64 85 62.04 4.28 0.04 0.60(0.36-1.00) 
> 5 people 29 21.17 14 10.22 6.21 0.01 2.36(1.13-4.98) 
Alcohol use        
“Never” 85 62.04 90 65.69 0.40 0.53 0.85(0.51-1.44) 
“Occasionally” 15 10.95 22 16.06 1.53 0.22 0.64(0.90-3.07) 
“Often” 37 27.01 25 18.25 3.00 0.08 1.66(0.90- 3.07) 
Tobacco Use        
Smoking 95 69.34 97 70.80 0.07 0.79 0.93(0.54-1.62) 
Non-smoking 42 30.66 40 29.20 0.07 0.79 0.07(0.62-1.86) 
Marital Status        
Married 77 56.20 88 64.23 1.84 0.17 0.71(0.43-1.20) 
Single 17 12.41 9 6.57 2.72 0.10 2.01(0.81-5.11) 
Divorced 5 3.65 1 0.73 2.73 0.10* 5.15(0.58-245.41) 
Widowed  38 27.74 39 28.47 0.02 0.89 0.96(0.55-1.69) 
Notes: Abbreviations: CI, confidence interval; N, number; OR, odds ratio; P, P value; *Fisher exact test 
 
2.4 Independent risk factors for suicide  After stepwise backward procedure with all candidate variables of P value 
< 0.05 from bivariate analyses (Table 3), poor interpersonal relationship, any childhood adversity, a history of 
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mental illness, any adverse life events within 1 year, and unstable extravert of personality traits were remained in 
the model as independent risk factors for suicide. A history of previous suicide attempt and a family history of 
suicide had trended significance for predicting suicide with an OR of 7.98 (95% CI 0.79 to 80.67, P=0.08) and 
4.25 (95% CI 0.72 to 25.00, P=0.11), respectively. Stable extravert personality trait did not significantly predict a 
decreased risk for suicide with an OR of 0.24 (95% CI 0.28 to 1.37, P=0.24). 
Table 4  Independent Risk factors Associated with Suicide in 
Multivariate Logistic Regression Analysis 
Variables OR (95% CI) P 
Poor interpersonal relationship 12.79 (6.25 - 26.21) 0.00 
Childhood adversities 7.26 (2.14 - 24.68) 0.00 
History of mental illness 5.95 (1.61 - 21.97) 0.01 
Adverse life events within 1 year prior to death 3.19 (1.58 - 6.46) 0.00 
Unstable extravert of  Personality Trait 6.12 (1.37 - 27.27) 0.02 
Notes: Abbreviations: CI, confidence interval; OR, odds ratio; P, P value 
 
2.5 Interactions of age and gender with independent risk factors  As shown in Table 5, advanced age had 
significant interactions with all independent risk factors with a history of mental illness having the largest OR of 
1.51 (95% CI 1.26 to 1.82). Advanced age also positively interacted to the previous history of suicide attempt and 
family history of suicide for increased risk of suicide with an OR of 1.78 (95% CI 1.05 to 3.03, P=0.03) and 1.36 
(95% CI 1.05 to 1.75, P=0.02) although these two variables were not independent risk factors during logistic 
regression analysis.  On the other hand, advanced age positively interacted with stable extravert personality trait 
for decreased risk of suicide with an OR of 0.87 (95% CI 0.80 to 0.94, P=0.00).  
Male gender had positive interactions with the majority of independent risk factors for increased risk of suicide 
(Table 5) with a history of mental illness having the largest OR of 17.98 (95% CI 2.35 to 137.62). In contrast, male 
gender did not have significant interaction with previous history of suicide attempt, family history of suicide, or 
adverse life events. Male with stable extravert personality trait also had significantly reduced suicide risk 
compared to those with unstable introvert with an OR of 0.41 (95% CI 0.22 to 0.77, P=0.00). 
Table 5  Interactions of age and gender with Independent risk factors for suicide 
Independent risk factors Advanced age Male gender 
 OR (95% CI) P OR (95% CI)  P 
Poor interpersonal relationship 1.36 (1.25 - 1.48) 0.00 5.99 (3.01 - 11.90) 0.00 
Childhood adversities 1.21 (1.06 - 1.39) 0.00 12.26 (1.56 - 96.37) 0.02 
History of mental illness 1.51 (1.26 - 1.82) 0.00 17.98 (2.35 - 137.62) 0.01 
Adverse life events in 1 year prior to 
d th
1.13 (1.05 - 1.22) 0.00 1.46 (0.85 - 2.51) 0.17 
Unstable extravert of Personality Trait 1.14 (1.01 - 1.28) 0.03 3.11 (1.10 - 8.80) 0.03 
Notes: Age groups were 10~, 20~, 30~, 40~, 50~, 60~, 70~, 80~; Abbreviations: CI, confidence interval; OR, odds ratio; P, P value 
3 Discussion 
In this case-controlled study of a rural area in mainland China, we found that the overall suicide rate was 20.9 
per 100,000 persons per year with almost equal rates among males and females. The risk for suicide increased with 
the age increases. Majority of suicide victims had < 7 year education. The most common mean of suicide was the 
ingestion of pesticides. Poor interpersonal relationship, childhood adversities, a history of mental illness, any 
adverse life events within a year prior to death, and unstable extravert personality traits were independent risk 
factors for suicide. Stable extravert of personality trait and family size of 3-5 people were was associated with 
decreased risk for suicide in the bivariate analysis.  Advanced age and male gender had positive interactions with 
independent risk factors, history of previous suicide attempt, and family history of suicide for increased risk of 
suicide.  
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The suicide rate in our study (Table 1) is consistent with previous suicide studies in mixed urban and rural 
Chinese populations[2,38,40], but not with studies in urban Chinese residents[41-42]. The sixth leading cause of the 
death of suicide in our study is also consistent with the mortality data of the Chinese Ministry of Health[3]. In 
contrast, the suicide rate in the United States in 2005 was 10.8 per 100,000 persons and the suicide was 11th 
leading cause of death[1]. Meanwhile, the suicide rate worldwide was 16.7 per 100,000 persons per year and was 
the 14th leading cause of death[1]. These data suggest that there is an urgent need for Chinese central and logical 
governments to implement strategies to prevent suicide.  
The finding of a slight higher rate of suicide in males than in females is also consistent with other case-
controlled studies in China[4,6,34,42] although other studies in China reported that the rate of suicide in females was 
much higher than in males[3,36]. The cause of this “shift” toward a higher rate of suicide in Chinese male than in 
female remains yet to determine, but one possible reason is that the methodology using to identify suicide victims 
has become more complicate and thorough[4,6]. The female dominance among the suicide victims in previous 
studies could be a reporting bias. This assumption is supported by studies from Hong Kong and Taiwan, in which 
the ratio of male to female for suicide was more than 2:1 that was similar to Western countries[1,43]. Therefore, 
unless China implements a standard death recording system like western countries, the male to female ratio of 
suicide will remains inclusive. More importantly, the positive interactions between male gender and independent 
risk factors (Table 5) suggest that clinicians and mental health professionals should pay close attention to these 
high risk subgroups of people for suicide in order to reduce the death from suicide in China.  
In terms of age distribution, we did not observe the “two-peak” distributions (early adulthood and late adulthood) 
as previously reported in China[3-4], and in the United States[1]. As shown in Table 1, the peak of suicide among 
males was at the 70 -79 age group with a rate of 109.6 per 100,000 persons per year. For females, the peak was at 
the ≥ 80 year old group with a rate of 137.2 per 100,000 persons per year. The highest rates of suicide among the 
oldest groups were consistent with the data of the Chinese Ministry of Health[3], studies in the United State[1], and a 
study from Taiwan[27]. Although previous studies consistently showed that younger age was a robust risk factor for 
suicide[1,22,23,31,44], our results (Tables 2&5) and a previous study from China[3] showed that the most vulnerable 
group is the elderly, suggesting that the strategy for preventing suicide in China should also be focus on this group.  
Poor interpersonal relationship or interpersonal conflict as a risk factor for suicidal behaviors has been reported 
in different countries[45-47]. Differential interactions of interpersonal conflict with gender and ethnicity on the risk 
for suicide were also observed[48-49].  In a study of the divergence in contributing factors for suicide among men 
and women in the Kentucky State of the United States, intimate partner problems was a contributing factor for 
about 29% of all suicide victims[48]. Among these 29% suicide cases, 87% were men, which is consistent with our 
finding that male gender positively interacted with poor interpersonal relationship for increased risk for suicide 
(Table 5). However, in rural young Chinese, interpersonal conflict played a more important role in women than 
men for increased risk of suicide[50]. A study from Australia found that Indigenous suicide victims have a higher 
rate of family conflict before death than non-Indigenous[49]. There data suggest that the negative impact of 
interpersonal conflict on the risk of suicide is universal, but may have differential effect on gender and ethnic 
groups.  
The finding of childhood adversities as an independent predictor for suicide is consistent with previous 
studies[51,52]. In a study from the World Mental Health (WMH) surveys including 21 countries, childhood 
adversities were associated with increased risk for suicidal ideation and suicide attempt across the lifespan[51]. A 
longitudinal study also found that childhood adversities were associated with an elevated risk for suicide attempts 
during late adolescence or early adulthood[52]. Moreover, different adversities may have different impact on the 
risk for suicide behaviors. In the study of WMH surveys, sexual abuse and physical abuse were the strongest risk 
factors for both the onset and persistence of suicidal behavior. In our study, sexual abuse was not reported; 
physical abuse and neglect only had numerical increase in suicide victims than in the controls, 4% versus 1% and  
5% versus 1%, respectively (Table 3).  In addition, the rates of childhood adversities in our studies were much 
lower than in other studies[51-52]. For example, in the study of the WMH surveys, among those attempted suicide, 
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29% had physical abuse; 19% had neglect, and 16% had death of a parent(s)[51]. It is unclear if the lower rates in 
our study were a true finding or a reporting bias.  
Childhood adversities appear to be risk factors for suicidal behaviors across countries and cultures although 
different adversities may occur with different frequencies in different countries or cultures. A recent genome-wide 
epigenetic study showed that childhood adversity was associated with sustained alterations in the promoters of 
several genes related to neuronal plasticity in hippocampus in suicide victims who had early-life trauma[53]. These 
findings highlight the importance of preventing childhood adversities in order to reduce the risk for suicide and 
other psychiatric disorders.  
The finding of a history of mental illness as an independent risk factor for suicide in our study is consistent with 
some studies in China[6,32,34] and Western countries[7,54-56]. In Western cultures, psychological autopsy studies 
revealed that 90-95 percent of suicide victims had a diagnosable psychiatric disorder at the time of the suicide[1], 
but only about half of suicide victims in China had a history of psychiatric diagnosis at the time of death[4,6,32,34]. 
The decline in suicide has been reported in United Kingdom and the United States although the role of the 
treatment of psychiatric disorders in the decline of suicide remains unclear[11,57]. However, there have been reports 
that antidepressant treatments, especially SSRIs and other new-generation non-SSRI antidepressants, could reduce 
the risk of suicidal behaviors[58-59].  
Unfortunately, there was only less than 10% of patients with mental illness in China ever sought professional 
health[60]. Similarly, in other developing countries, patients with psychiatric disorders and suicide thoughts were 
commonly undiagnosed and untreated[7,61]. Recent studies from the WHO[9,10] and China[5,32,62] have shown that 
psychiatric disorders played an important role in suicidal behaviors. Clearly, diagnosis and treatment of psychiatric 
disorders should be a part of any suicide prevention plan.  
Among the psychological factors, the association of any adverse life event within 1 year prior to death with 
increased risk for suicide is consistent with previous studies in China[4,6] and studies in both developed and 
developing countries[7,63-67]. Although the underlying mechanism between adverse life events and suicide remains 
unclear, according to the stress-diathesis model, adverse life event(s) can trigger a series of genetic, physiological, 
and psychological changes including the modification of gene expression through DNA methylation[1,53,68-70]. A 
longitudinal prospective study showing that depressive mood was a necessary precondition of suicide ideation 
after adverse events occurred[71]. It is quiet possible that the increased risk for suicide after adverse life events 
could be the occurrence of psychiatric disorders.  
Meanwhile, adverse life event(s), especially acute life event(s), could trigger impulsive suicide and suicide 
attempt. In China, about a half of suicide victims did not have a psychiatric diagnosis at the time of death [4,32-34]. 
Impulsive suicide and suicide attempts have been reported in rural Chinese residents[34,37,72-73] and other 
countries[74]. Although most impulsive suicide attempts tended to be less lethal and the less impulsive attempts 
tended to be more lethal[74], high acute stress score, recent adverse life events, and low quality of life showed to be 
associated with increased risk for suicide attempt regardless of the level of intent[5]. It is quite possible that some of 
suicide victims in China who did not have a history of psychiatric disorder killed themselves because of high 
lethality of pesticides even if they acted impulsively with low-intent of death[5,34,37,72-73].   
Unstable extravert personality trait commonly manifests as touchy, restless, excitable, impulsive, and 
irresponsible. Its association with an increased risk for suicide in our bivariate analysis (Table 3) suggests 
personality might play a role in averse-life-event-related “impulsive” suicide. Previously, a number of studies 
showed that the most attributing factors of personality disorders to suicidal behaviors were impulsivity, aggression, 
and hostility[37,75-86]. Since about half of suicides in China were unplanned and impulsive, the relationship between 
personality traits/disorder and suicides is worthy of further exploration with larger sample size studies.  
Previous history of suicide attempt as a risk factor of suicide in our study (Table 3) is consistent with previous 
studies in China[4,6] and other countries[14-15]. Its insignificant association with increased risk for suicide as an 
independent predictor might be due to a relatively small size of our study. A long-term study of Swedish cohort 
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who attempted suicide found that a high proportion of suicides took place within the first year of follow-up[15]. 
Therefore, aftercare for those who attempted suicide with psychiatric conditions is essential to reduce the risk for 
suicide.  
Unstable introvert personality trait is commonly present as quiet, reserved, pessimistic, sober, rigid, anxious, 
and/or moody. Its association with the increased risk for suicide in our bivariate analysis suggests that people with 
introvert personality trait who commit suicide may be through different pathways compared to people with 
unstable extravert personality who are likely through impulsivity. One of such pathways is through the emergence 
of psychiatric disorders, especially depression and/or anxiety disorder. A study from an outpatient clinic in China 
found that introvert characteristics were an independent risk factor for personality disorders which was associated 
with increased risk for mood and anxiety disorders[87]. It is reasonable to assume that the unstable introverts with 
mood disorder, especially depression, are more likely to have feeling of hopelessness, lack of enjoyment, and co-
occurrence anxiety. High level of hopelessness was strongly related to suicide among Chinese rural young 
adults[88]. Meanwhile, the combination of neurotic characteristics with lack of enjoyment, pessimism, hopelessness, 
and low extravert characteristics was associated with increased risk for suicide in rural China[89]. These findings 
suggest that psychological testing for personality traits might be considered as a part of suicidal risk assessment.   
The finding that heavy alcohol use was not an independent predictor for suicide in our study is inconsistent with 
previous reports, in which alcohol use disorder was associated with increased risk for suicide[90-93]. In a previous 
study from China, a history of alcohol use disorder was only significantly associated with an increased risk for 
suicide in male, rural residents, and those with age < 40 years old[32]. In our study, all suicide victims were rural 
residents and were matched with age and gender, therefore, alcohol use disorder might lose its discriminative 
effect on the risk of suicide in our study 
The finding of lower education level as a trended risk for suicide (Table 3) is consistent with the case-control 
studies in young rural Chinese[6] and in general Chinese population[4], and other population-based studies from 
different countries[7,10,12-13,94]. However, among the psychiatric patients, a higher level of education (postgraduate 
education) was associated with increased risk for suicide compared to those with lower education[95]. In a study of 
acceptability of suicide among rural residents, urban residents, and college students from China, overall 
acceptability score of suicide increased with years of education increases[63]. Therefore, the role of educational 
level in suicide is worthy of further investigation.  
Since stable extraverts commonly with characteristics of outgoing, responsive, easygoing, lively, carefree, 
and/or leadership, the decreased risk associated with this personality trait for suicide in our bivariate analysis is not 
unexpected (Table 3). More importantly, the decreased risk for suicide with stable extravert personality trait was 
observed with advanced age and male gender in the present study, suggesting that a healthy personality may 
protect against suicide.   
Lack of association of married status and living with others with suicide risk in our bivariate analyses (Table 3) 
is consistent with some Chinese studies[4,34], but not with the one in young rural Chinese suicide victims[6]. Married 
status as a protective factor and a risk factor for suicide has also been reported in other countries. In India, Pakistan, 
and Iran, being married appeared to a risk factor for suicide, especially for women[21-23]. However, most studies 
from Asia, Europe, New Zealand, and the United States have shown that married status had some protective effect 
against suicide, especially for men[6,16-19,28-31]. In Denmark, marital status had a comparable protective influence on 
suicide risk in both sexes[20]. These data suggest that marital status has different effects on suicide in different 
countries which is more likely related to their cultures, especially the quality of marriages. 
3.1 Limitation  Since this study was focus on two rural counties of Shandong province, the data from this study 
may not be generable to the other rural population of China and other parts of the world. Meanwhile, changes in 
rural areas of China in last decade are rapid, but unequal. It is unclear how our data will be applied to the current 
rural residents. The sample size was relatively small. Therefore, difference in some variables between suicide 
victims and controls might not be detected. In addition, the history of mental illness was determined with medical 
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records. The prevalence of mental illness might be underestimated. Psychological autopsy is a valid method, but its 
inherent limitation and disadvantage like bias by informants could not be avoided[96]. 
3.2 Conclusion  The suicide rate in this rural population was 20.9 per 100,000 persons per year with almost equal 
rates in both males and females. The elderly had the highest risk for suicide. The most common method for suicide 
was ingestion of pesticides. Poor interpersonal relationship, childhood adversities, history of mental illness, 
adverse life event(s) within 1 years prior to death, previous history of suicide attempt, and unstable extravert 
personality traits were independently associated with increased risk for suicide with positive interactions with male 
gender and advanced age. Strategies targeting these factors, especially in male and elderly, should be taken into 
consideration for suicide prevention. Large sample studies are warranted to assess the other factors including 
marital status, alcohol use disorder, and personality disorders in suicide. 
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